CHAPTER-4 EFFECT OF THERMO-DIFFUSION, THERMAL RADIATION, RADIATION ABSORPTION ON CONVECTIVE FLOW OF PAST STRETCHING SHEET IN A ROTATING FLUID

INTRODUCTION:
Industries based on engineering disciplines, preferably chemical engineering sectors encounter fluid, heat, and mass flow induced by continuous stretching heated surfaces. A few illustrations are the processes and sub processes involved in extrusion, boundary coating over wire and fiber material, processing procedures at polymer sectors, vegetative and other food processing facilities, and computer aided designing of different heat exchangers. As stretching brings a one-sided direction to the extradite, the end-product significantly relies upon the stream and heat and mass process. Sakiadis [160] has taken into account the steady stream past a flat platform which is steady, momentous and continuous surface are used the similarity transformation by developing the model based on numerical consideration. Crane [161] advanced the studies in polymer extrusion process. Mahesha, [191] , Dulal Pal and Hiremath [192] are among various others who studied the problems relating MHD with radiation effect. In the absence of radiation (N 1 =0), soret effect (So=0) and radiation absorption (Q 1 =0), this problem has been investigated by Jaya
Sudha et al (148).
The non-linear coupled equations governing the flow have been discussed by Galerkin finite element method with quadratic approximation polynomials. It is found that an increase in radiation parameter N 1 , soret parameter So, radiation absorption parameter Q 1 , results in an enhancement velocity in velocity components and temperature, while the concentration enhances with So and reduces with Q 1 and N 1 .
FORMULATION OF THE PROBLEM:
We regard the stable flow of an incompressible viscous electrically conducting rotating fluid past a horizontal slit on a vertical surface and stretched with a velocity proportional to distance from a fixed origin O. We pick a fixed body of reference O(x, y, z) such that x-axis is along the direction of motion of the stretching surface, y-axis is ordinary to this surface and z-axis is across to the xy-plane. A uniform magnetic field in the presence of fluid flow induces the current (J x , 0, J y ). Where u and w are defined in Nomenclature section of the thesis.
The governing equations are
Where u, v, w, μ e , H 0 , ρ, g, Cp, T, C, k f , Q H , ′ , q r , D, k 0 ,D m , K T are defined in the nomenclature of this thesis.
From equations (4.2.4) & (4.2.5), we substitute J x and J z in equations (4.2.7) & (4.2.8).
We obtain
Using Roseland approximation the radiative heat flux is given by 
The boundary conditions for this problem can be written as On introducing the similarity variables 
For the computational motive and without loss of generality ∞ has been constant as 8.
The whole area is divided into 11 line elements of identical width, each element being three nodded.
VARIATIONAL FORMULATION:
The variational form associated with the equations (4. 
Where w1, w2, w3, w4, w5 are arbitrary test functions and may be regarded as the variations in f, h, g,  and  respectively.
FINITE ELEMENT FORMULATION:
The finite element method may be obtained from (4.3.1)-(4.3.5) by substituting finite element approximations of the form
Using (4.4.1) & (4.4.2) we can write equations (4.3.1) -(4.3.5) as
Following Galerkin weighted residual method and integration by parts method the equations (4.4.3)-(4.4.7).
We obtain 
in terms of local nodal values in equations (4.4.9)-(4.4.12).
Likewise the equations (4.4.14), (4.4.15)&(4.4.16) give rise to a stiffness matrices In solving these matrices an iteration system has been followed. 
10,9 10,10 11,9 11,10 0 0 0 0 0 0 
COMPARISON TABLE:
In the absence of thermal radiation (N 1 =0), radiation absorption parameter (Q 1 =0), Soret effect (So=0) the results are found to be in good agreement with Jaya sudha et.al (148). represents the variation of f 1 ( ) with Soret parameter So, it can be seen from the prefaces the higher thermo-diffusion larger f 1 ( ) in the flow region. It can be observed from the profiles that the axial velocity enhances with increase in So in the boundary layer. It is due to the fact that an increase in the soret parameter So, results in the increase in thermal boundary layer thickness and species boundary layer, which leads to enhancement. Also higher the radiation absorption parameter Q 1 larger the axial velocity f 1 (η). This is due to the fact that when heat is absorbed the boundary forces correct the flow (fig 4.8.6 ). From fig.4 .8.7, we find a depreciation in |f 1 (η)| with increase in rotation parameter R. This is due to the fact that the thickness of the boundary layer reduces with increase in R.
The cross velocity (g(η)) is displayed in figures 4.8.8- correspond to an increased dominance of conduction over absorption radiation thereby increasing buoyancy force and thickness of the thermal and momentum boundary layers.
When the molecular buoyancy force dominates over the thermal buoyancy force, the actual temperature enhances when the buoyancy forces are in the same direction and for the forces acting in opposite directions, it reduces in the flow region. This may be attributed to the fact that thickness of thermal boundary layer increases with N>0 and reduces with |N| (<0) ( fig.4.8.16 ). The actual temperature reduces with increase in the chemical reaction parameter    in the whole flow region. It is due to the fact that thermal boundary layer thickness increases with increase in |γ| ( fig.4.8.18 ). An increase in the soret parameter So leads to an enhancement in the actual temperature. Thus the effect of thermo-diffusion is to increase the temperature of the fluid flow as shown in the fig   (4.8.19 ). An increase in the rotation parameter R results in thinning of the thickness of thermal boundary layer, which leads to a depreciation in the actual temperature ( fig.4.8.21 ).
The concentration distribution () is displayed in figure. 4.8.22-4.8.28 for different parametric values. We follow the convention that the non -dimensional concentration is positive or negative according to the actual concentration is greater / lesser than C ∞ . An increase m or N 1 or | or Q 1 leads to a depreciation in the actual concentration. This is due to the fact that an increase in radiation absorption parameter Q 1 or radiation parameter N 1 or Hall parameter m leads to depreciation in the thickness of the thermal boundary layer and solutal boundary layer (figs.4.8.22, 4.8.24, 4.8.25, 4.8.27 ). When the molecular buoyancy force dominates over 
